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Abstract: In this paper we analyze the empirical research on the impacts of electronic meetings on group 
processes and outcomes. We define and differentiate two broad types of electronic meeting systems: 
Group Decision Support Systems (GDSS) and Group Communication Support Systems (GCSS). We then 
present a framework and method for analyzing the impacts of such information systems on groups that we 
develop from the literature of organization behavior and group psychology. We review the empirical 
research and findings concerned with the impacts of GDSS and GCSS on groups, and we compare and 
contrast hese findings. Finally, we conclude by discussing the implications of our analysis on the focus of 
attention and the design of future research. 
Our review of the empirical research suggests that GDSS and GCSS have similar impacts on some 
aspects of group processes and outcomes, but opposite impacts on other aspects. GDSS and GCSS both 
increase the depth of analysis of groups, increase participation, decrease domination by a few members, 
and increase decision quality. On the other hand, GDSS increase consensus reaching, decrease decision 
time, increase confidence in the decision by the group members, increase the satisfaction of group 
members with the process, and increase the satisfaction of the group members with the decision. GCSS 
decrease cooperation, increase the time to reach a decision, and decrease the confidence in decisions. 
1. Introduction 
Managers and professionals typically spend be- 
tween 50% and 60% of their time in meetings 
which they often regard as unproductive and in- 
effective (Hymowits, 1988; Mintzberg, 1973; 
Mosvick and Nelson, 1987). With recent advances 
in computers, telecommunications and manage- 
ment science techniques, erious efforts have been 
made to use technology to enhance group perfor- 
mance in meetings (Jelassi and Beauclair, 1987). 
* This paper is an expansion of earlier material presented in 
A. Pinsonneault and K.L. Kraemer, "The impact of techno- 
logical support on groups: An assessment of the empirical 
research", Decision Support Systems 5 (1989) 197-216. 
This expansion includes the addition of eleven studies to the 
survey data base making a total of twenty eight. 
Thus the study of electronic meetings has become 
an important opic of interest in recent years. A 
multitude of vendors provide different products 
such as electronic boardrooms, teleconferencing 
facilities, group networks, information centers, de- 
cision conferences, and collaboration laboratories 
(Kraemer and King, 1988). Such facilities have 
been built by Management Information Systems 
(MIS) programs for the conduct of research aimed 
at understanding the effects that electronic meet- 
ings might have on group processes and outcomes. 
For example, facilities have been built at the Uni- 
versity of Arizona, University of Minnesota, Na- 
tional University of Singapore, SUNY Albany, 
and Claremont Graduate School. Annual con- 
ferences are held on the subject or give major 
attention to it (Blanning and King, 1989; Galagher 
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et al., 1989), and several special issues of journals 
have highlighted recent research findings (Ben- 
basat and Konsynski, 1988; Nunamaker, 1989). 
Despite the recent research efforts, there are 
few clear indications of how electronic meetings 
affect groups. Empirical findings often appear 
contradictory and inconsistent. In an effort to 
bring order to recent research, this paper sys- 
tematically reviews and assesses the empirical re- 
search on the impacts of information technology 
used to support electronic meetings, and group 
processes more generally. It establishes what we 
know and do not know about the impacts of 
electronic meetings on group processes and out- 
comes; how well we know; and where future re- 
search might usefully be oriented. 
The remainder of the paper is organized as 
follows. In Section 2 we define and differentiate 
two broad types of electronic meeting systems: 
Group Decision Support Systems (GDSS) and 
Group Communication Support Systems (GCSS). 
In Section 3 we present a framework and method 
for analyzing the impacts of electronic meetings 
on group processes and outcomes. We develop this 
framework from systematic review of relevant 
literature in group psychology and organization 
behavior, and we use it to review the empirical 
research and findings in MIS. In Section 4 we 
analyze the studies concerned with the impacts of 
GDSS on groups. In Section 5 we analyze the 
research concerned with the impacts of GCSS on 
groups. In Section 6 we compare and contrast he 
empirical findings on the impact of GDSS and 
GCSS on groups. Finally, in Section 7, we con- 
clude by discussing the implications of our analy- 
sis for future research. 
2. A typology of electronic meeting systems 
Most of the literature concerned with electronic 
meetings goes under the label of GDSS. Yet, there 
is more to electronic meetings than systems that 
support group decision processes. In fact, the pur- 
pose of many meetings is also to exchange infor- 
mation among members. Meetings are an arena 
for disseminating and gathering information 
Table 1 
A typology of electronic meeting systems 
GDSS GCSS 
Nature • Decision aids 
• Support decision process 
Purpose 
Previous Taxonomies 
Zachary (1986) 
DeSanctis and Gallupe (1987) 
Benbasat and Nault (1988) 
Dennis et al. (1988) 
Examples 
Hardware 
Software 
Laboratories 
• Reduce 'noise' in decision process 
• Choice model 
• Analysis and reasoning methods 
• Judgement refinement 
• Process model 
• Level 2 support 
• Structured group techniques 
• Group decision support systems 
• Decision conference 
• Conference room 
• Large screen 
• Decision analysis 
modeling 
• University of Arizona 
• Decision Techtronics, 
SUNY 
• Information aids 
• Support communication process 
• Reduce communication barriers 
• Information control 
• Representational c pabilities 
• Level I and Level 3 supports 
• Group collaboration support 
• 'Computer-based systems for 
cooperative work' 
• Collaboration laboratory 
• Conference room 
• Electronic halkboard 
• Multi-user interface 
• WYSIWIS 
• Colab Project, Xerox Pare 
• Project Nick 
• MCC 
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(Mintzberg, 1973; Schwartzman, 1986). Goffman 
(1961) defines ' meetings' as follows: 
"A meeting is a social form that organizes interaction in 
distinctive ways. Most specifically a meeting is a gathering 
of three or more people who agree to assemble for a 
purpose ostensibly related to the functioning of an organi- 
zation or group (e.g., to exchange ideas or opinions, to 
make a decision, to formulate recommendations). A meet- 
ing is characterized by multi-party talk that is episodic in 
nature and participants develop or use specific conventions 
for regulating this talk. The meeting form frames the behav- 
ior that occurs within it as concerning the "business" of the 
group or organization." (p. 7) 
Based on a previous review of existing aids for 
meetings (Kraemer and King, 1988), it is clear 
that several electronic meeting systems are in fact 
supporting the communication process of groups 
rather than the decision process per se. As shown 
in Table 1, there are basically two broad types of 
electronic meeting systems: Group Communica- 
tion Support Systems (GCSS) and Group Deci- 
sion Support Systems (GDSS). Differentiating 
these two types of electronic meeting systems 
might be an insightful avenue for making sense of 
apparent contradictory empirical findings. These 
systems upport groups differently and therefore 
might be expected to have different impacts on 
group processes and outcomes. 
GCSS are information aids. They are systems 
that primarily support he communication process 
between group members, even though they might 
do other things as well. The main purpose of 
GCSS is to reduce communication barriers in 
groups. These systems basically provide informa- 
tion control (storage and retrieval of data), repre- 
sentational capabilities (plotting and graph capa- 
bilities, large video displays) such as those dis- 
cussed by Zachary (1986), and group 'collabora- 
tion support' facilities for idea generation, collec- 
tion, and compilation such as those discussed by 
Benbasat and Nault (1988). GCSS also include 
'Level 1' and 'Level 3' support of DeSanctis and 
Gallupe (1987) 1. It also represents what Dennis, 
George, Jessup, Nunamaker and Vogel (1988) de- 
scribe as 'computer-based systems for cooperative 
work'. Examples of GCSS are teleconferencing, 
electronic mail, electronic boardroom, and local 
group networks (Kraemer and King, 1988). 
GDSS on the other hand are those systems that 
primarily attempt o structure the group decision 
process in some way. This corresponds to what 
Zachary (1986) characterizes as process models, 
choice models, analysis and reasoning methods, 
and judgement refinements. GDSS also corre- 
sponds to 'Group 7: structured group decision 
techniques' of Benbasat and Nault (1988), and to 
'Level 2' support of DeSanctis and Gallupe 
(1987) 2. GDSS also represents what Dennis et al. 
(1988) characterize as group decision support sys- 
tems. Examples of this support are automated 
Delphi technique, Nominal group technique, in- 
formation center, decision conference, handling 
aggregation of preferences ('Touchstone' systems), 
and the collaboration laboratory described by 
Kraemer and King (1988). 
Of course, GDSS and GCSS are not mutually 
exclusive. Some electronic meeting systems up- 
port both the communication processes and the 
decision making processes of groups (see Bui and 
Jarke, 1984) (we classify research based on such 
hybrid systems as shown in Tables 2 and 3 below 
according to whether they primarily support the 
communication or decision making aspects of 
groups). 
3. A framework and method for the analysis of 
impacts of electronic meeting systems 
3.1. Framework for analysis 
We developed our framework for analysis from 
systematic review of research in organization be- 
havior and in group psychology (Pinsonneault and 
Kraemer, 1989). Based upon that review, we con- 
ceptuali7e the relationship between electronic 
meetings and group outcomes as involving three 
Level 1 of the typology of DeSanctis and Gallupe (1987) 
are technological supports that improve the decision process by 
facilitating information exchange among members. Example of 
Level 1 support are anonymous input of ideas and preferences, 
and electronic message xchange. Level 3 support is char- 
acterized by machine-induced group communication pattern. 
beSanctis and Gallupe (1987) described Level 2 support of 
their typology as technological supports that provide decision 
modeling and group techniques aimed at reducing uncertainty 
and 'noise' that occur in the group's decision process. Exam- 
pies of Level 2 support are modeling tools, risk analysis, and 
multiattribute utility methods. 
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Contextual Variables 
Personal Factors 
• attitude 
• abilities 
• individual motives 
• background 
Situational Factorl 
• reasons for group 
membership 
• stage in group development 
• existing social networks 
146 
Group Structure 
• work group norms 
• power elationships 
• status relationships 
• group cohesiveness 
• density (group size, room 
size, interpersonal distance) | 
1 
Technological Support 
• degree 
• type (GDSS vs. GCSS) 
• anonimity 
• facilitator 
Task Characteristics 
• complexity 
• nature 
• degree of uncertainty 
Outcome Variables 
Task-Related Outcomes 
Group Process Variables 
Decisional Characteristics 
• depth of analysis 
• participation 
• consensus reaching 
• time to reach the decision 
II. Communication Characteristics 
• clarification efforts 
• efficiency of the commun. 
• exchange of information 
• non verbal commun. 
• task-oriented commun. 
III. Interpersonal Characteristics 
• cooperation 
• domination of a few members 
IV. Structure Imposed by GDSS/ 
GCSS 
I. Characteristics of the Decision 
• quality 
• variability of the quality 
over time 
• breadth 
II. Implementation f the Decision 
• cost  
• ease 
• commitment ofthe group 
members 
III. Attitude of Group Members 
Toward the Decision 
• acceptance 
• comprehension 
• satisfaction 
• confidence 
Group-Related Outcomes 
I. Attitude Toward the Group 
• satisfaction with the group 
• willingness to work with the 
group in the future 
Figure 1. A framework for analyzing the impacts of GDSS and GCSS on group processes and outcomes (note that (1) the framework 
includes only the most important and relevant variables for electronic meetings studies, and (2) when there have been meetings for 
the sole purpose of communication f information, then the communication characteristics become the outcome variables of the 
research 
broad sets of factors. As shown in Figure 1, these 
factors are concerned with: (1) the context, (2) the 
process, and (3) the outcomes of group interaction 
(task-related and group-related). Electronic meet- 
ing systems, which is the focus of this analysis, is a 
contextual factor along with personal factors, 
situational factors, structure of  the group, and 
task characteristics. 
The broad theoretical notion is that electronic 
meeting systems facilitate group process through 
enhancing roup capabilities, removing barriers to 
group interaction, improving the group in its task, 
and building or reinforcing the social value of the 
group to its members through successful task per- 
formance. Thus, our framework and much of the 
MIS research, focuses on identifying the effects of 
electronic meeting systems on group processes 
while controlling for the effects of the other con- 
textual variables. Group process in turn influences 
task-related outcomes which conjointly with group 
process, affect group-related outcomes. Each of 
the factors is discussed next and elaborate more 
fully in Appendix A. 
3.1.1. Contextual variables 
Contextual variables refer to factors in the im- 
mediate environment of the group rather than in 
the broader organizational environment. Five con- 
textual variables are important in the behavioral 
research on groups: (1) personal factors (the atti- 
tudes, behaviors, and motives of individual group 
members); (2) situational factors (the extent of 
existing social networks and relationships among 
members of the group and the characteristics of 
the development of the group); (3) group structure 
(patterned relations among members of the group); 
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(4) technological support (what activities the elec- 
tronic meeting systems upport and the extent of 
support hey provide); and (5) task characteristics 
(the attributes of the group's ubstantive work). 
3.1.2. Group process variables 
Group process variables refer to characteristics 
of the group's interaction, and generally attempt 
to capture the dynamics of that interaction. We 
segment group process into three categories: (1) 
decisional characteristics (how decisions are made); 
(2) communication characteristics (the process 
through which information is exchanged in the 
group and the focus of this exchange); (3) inter- 
personal characteristics (the 'fit' between the mem- 
bers of the group); and (4) the structure of these 
group processes (the degree of standardization a d 
formalization of the group processes). 
3.1.3. Outcomes variables 
The outcomes variables refer to the characteris- 
tics of the performance of the group. We segment 
them into two categories: (1) task-related out- 
comes (the characteristics of the decision taken by 
the group, if any), and (2) group-related outcomes 
(how the group members perceive the group pro- 
cess). 
3.2. Method of analysis 
To examine what the research says about these 
foregoing sets of factors, we group the studies by 
whether they focus on electronic meeting systems 
primarily aimed at reducing noise in collective 
decision processes (GDSS, see Table 2) or at re- 
ducing communication barriers between members 
of a group (GCSS, see Table 3). We characterize 
further the electronic meeting systems by whether 
they support the generation of alternatives, the 
choice of alternatives and/or the negotiation over 
alternative generation or choice, by the degree of 
anonymity they permit, and by whether a meeting 
facilitator is part of the support provided. 
For each study, we then assess, based on infor- 
mation available in pubhshed articles and/or re- 
search reports, how each study addresses the dif- 
ferent variables of our framework. We determine 
what are the dependent and independent variables 
studied, and also what are the contextual variables 
controlled and not controlled. We do not include 
all the independent, dependent, and contextual 
variables addressed in MIS, but only those focused 
on by several studies and those found to be im- 
portant in the organization behavior or group 
psychology literature. 
Even with these hmitations on the scope, our 
assessment provides a powerful and systematic 
approach to establish the knowledge cumulated to 
date. What is known, what is not known, where 
research efforts should be oriented, and what 
major weakness and threats to validity should be 
addressed stem clearly from such an analysis. We 
analyze the major findings (the dependent varia- 
bles on which at least a couple of studies focused) 
at three levels. First, we determine whether the 
findings for a particular variable are consistent 
across the different studies. For example, have all 
studies that focus on the impact of GDSS on 
decision quality found similar effects (positive ( + ), 
negative ( - ) ,  or no relationship (0)), or are there 
inconsistencies between findings? Second, we 
identify the contextual variables that are con- 
trolled and those that are not controlled by each 
study that focus on a given variable and we de- 
termine whether or not any contextual variable 
can offer an alternative explanation to the finding. 
For example, is there a contextual variable that is 
left uncontrolled by all studies focusing on the 
impact of GDSS on decision quality that can 
cause the relationship between GDSS and deci- 
sion quality? Third, we determine whether or not 
the findings related to different dependent varia- 
bles are consistent with one another, within and 
across factors (group process, task-related out- 
comes, group-related outcomes). For example, is 
the overall finding of the impact of GDSS on 
decision quality consistent with the finding of the 
impact of GDSS on depth of analysis or on confi- 
dence in the decision by the group members? 
In a hterature review such as this one, the 
validity of a finding depends less on the quality of 
any one particular study, than on the diversity of 
contextual variables controlled and not controlled 
in the set of studies. Consequently, the more het- 
erogeneous the distribution of uncontrolled con- 
textual variables in a set of studies, the more valid 
the finding common to the set of studies. Our 
approach to review the hterature then is not as 
much to discuss each study in detail, but to focus 
on findings across a set of studies and to discuss 
the similar and differential of GDSS and GCSS 
on groups. 
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4. Impacts of GDSS on groups 
Figure 2 summarizes the findings related to 
major variables tudied in GDSS research. 
4.1. Group processes 
GDSS affect group processes in four major 
ways. First, GDSS increase the overall quantity of 
effort put forth in the decision process by the 
group members. GDSS incite more members to 
participate or the same number of members to 
invest more effort. The vast majority of the studies 
found that GDSS groups had more participation, 
that this participation was more egalitarian, and 
that those groups were less likely to be dominated 
by one or a few members (George et al., 1987; 
Nunamaker et al., 1987; Nunamaker et al., 1988; 
Vogel and Nunamaker, 1988). 
Second, GDSS focus the efforts of group mem- 
bers toward the task, or problem to be solved by 
the group. There is a high consistency across stud- 
ies. Research clearly show the GDSS increase 
task-oriented communication a d the clarification 
efforts of group members (Gray, 1983; Jessup et 
al., 1988; Nunamaker et al., 1988). This increased 
focus toward the task increases the depth of analy- 
sis. Here again the majority of studies found that 
GDSS groups analyzed a greater number of alter- 
natives and/or analyzed each alternative in greater 
depth (Gray, 1983; Nunamaker et al., 1988; Steeb 
and Johnson, 1981; Vogel and Nunamaker, 1988). 
This result is consistent with the findings of greater 
clarification efforts. 
Third, GDSS increase consensus reaching. All 
but one study found that GDSS groups arrived at 
a consensus over a decision more often than non- 
supported groups (George et al., 1988; Steeb and 
Johnson, 1981; Vogel and Nunamaker, 1988). This 
appears inconsistent with the previous finding of 
increased participation. One would expect con- 
sensus to decrease as more people voice their 
opinion and try to have their agenda supported by 
others. Actually this result is not inconsistent. 
GDSS focus the efforts of the group members on 
the task to be solved (second finding), and, there- 
fore, greater participation combined with a height- 
ened focus of attention leads to higher consensus 
reaching. 
Finally, GDSS decrease the decision time. Six 
out of eight studies found that GDSS groups took 
less time to arrive at a decision (Bui et al., 1987; 
George et al., 1988; Nunamaker, 1987; Nuna- 
maker et al., 1988, 1989; Vogel and Nunamaker, 
1988). The field studies found that the use of 
GDSS resulted in significant reductions of 'man 
hours' spent in meetings. The shorter time to make 
a decision experienced by GDSS groups is an 
interesting result. It appears it might reflect the 
fact that although GDSS increase participation 
Group Process Task Related Outcomes 
1. Decisional Characteristics 
time to reach a decision 
+ depth of analysis 
+ participation 
+ consensus 
2. Communication Characteristics 
+ task-oriented commun. 
+ clarification efforts 
3. Interpersonal Characteristics 
domination by few members 
v 
1. Characteristics of the Decision 
+ quality 
2. Attitude Toward the Decision 
+ confidence 
+ satisfaction 
Group Related Outcomes 
+ satisfaction with the group 
Figure 2. The impact of GDSS on groups (+ means positive relationship between GDSS and the factor, and - means negative 
relationship between GDSS and the factor) 
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thereby increasing the needed ecision time, GDSS 
also focus efforts on the task thereby reducing the 
needed ecision time overall. 
4.2. Group outcomes 
GDSS were also found to affect group out- 
comes in three major ways. First, GDSS increase 
decision quality. Most studies found that GDSS 
groups outperformed non-supported groups (Bui 
et al., 1987; George et al., 1987; Steeb and John- 
son, 1981). This increased quality is consistent and 
might in fact be caused by a greater focus of 
efforts on the task. 
Second, consistent with the previously enu- 
merated findings, GDSS were also found to in- 
crease the confidence of group members in deci- 
sions, and the satisfaction of group members with 
the decision (Nunamaker et al., 1987; Steeb and 
Johnson, 1981; Vogel and Nunamaker, 1988). This 
is likely to result from GDSS increasing participa- 
tion, consensus, and decision quality. 
Third, GDSS increase the satisfaction of mem- 
bers in the group process. Eight out of nine studies 
found that members of GDSS groups were more 
satisfied with the group process than were mem- 
bers of non-supported groups (George t al., 1988; 
Jessup et al., 1988; Nunamaker, 1987; Nunamaker 
et al., 1987, 1988, 1989; Steeb and Johnson, 1981; 
Vogel and Nunamaker, 1988). It seems that effects 
of GDSS on group process and other outcomes in 
turn lead to greater satisfaction of group members 
with the group processes. The increased satisfac- 
tion with the group process is consistent with the 
findings of higher consensus, better decision qual- 
ity, higher confidence in the decision, higher 
satisfaction with the decision, increased participa- 
tion, and lower decision time. 
4.3. Assessment of the findings 
Overall, GDSS research provides relatively con- 
sistent findings both within groups of variables 
(group process, task-related outcomes and group- 
related outcomes) and across groups of variables. 
The research shows that GDSS: (1) increase the 
depth of analysis; (2) increase the task-oriented 
communication and clarification efforts; (3) in- 
crease the degree of participation and decrease the 
domination by a few members; (4) increase con- 
sensus among members of the group; and (5) 
decrease decision time. These impacts seem to 
increase the quality of decisions which in turn, 
increases the confidence and satisfaction of group 
members toward the decision. Furthermore, the 
changes in group process and in the task-related 
outcomes increase the satisfaction of group mem- 
bers with the group process. 
Also, most of these findings are robust. The 
findings of increased participation and increased 
task-oriented communication and clarification ef- 
forts were obtained with groups ranging from 
three to twenty-two members. These positive im- 
pacts were also obtained with both students in 
laboratory setting and managers in 'real' settings 
performing 'real' managerial tasks. 
The findings of increased ecision quality and 
increased epth of analysis are also robust. They 
were obtained with groups solving tasks of differ- 
ent complexity and uncertainty. The positive find- 
ings related to depth of analysis also occurred 
with decisions ranging from complex political cri- 
sis to strategic planning activities. Also, the valid- 
ity of this finding is reinforced by its generalized 
occurrence. The relationship was observed in stud- 
ies with students and with managers performing 
'real' managerial tasks. 
However, five points need to be made that are 
common to most GDSS studies and weaken the 
validity of some findings. Firstly, there is a lack of 
control for the effect of greater structure on group 
processes resulting from the technological support in 
most GDSS studies. This is particularly important 
because greater structure of the processes might 
cause changes in the group process variables and 
in the outcome variables, rather than the GDSS. 
For example, Steeb and Johnson (1981) compared 
groups with no aid other than paper and pencil, 
with groups using GDSS support that provided 
computer-aided decision tree analysis. The posi- 
tive relationship between GDSS and several group 
variables might not be an effect of the technologi- 
cal support, but rather the greater structure im- 
posed on the group processes by the GDSS. More- 
over, different ypes of GDSS might impose a very 
different form and degree of structure. This is 
particularly important for the findings of in- 
creased decision quality and increased task-ori- 
ented communication and clarification efforts 
where the structure of group process imposed by 
the GDSS was not controlled. Consequently, these 
results might be more indicative of greater struc- 
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ture of the group process rather than electronic 
meeting systems themselves. 
Secondly, the selection process of many studies 
favor "computer prone participants'. These par- 
ticipants expect and want to use computer aids, 
but they also might be favorably biased in their 
estimate of the capabilities and of the impacts of 
computer aids on the group processes. This par- 
ticularly affects the positive findings of participa- 
tion, confidence, and of satisfaction i  the deci- 
sion. The managers who go to a university setting 
to use its computerized systems are likely to be 
very motivated; those who are not motivated, do 
not go; therefore, it is normal that participation i
the group increases. This problem is significant 
because in most of studies with managers there 
were no control groups. In studies with students 
the selection of participants was often done on a 
voluntary basis. Therefore, here again it might 
well be that the study attracted a very specific 
group of participants (those who enjoy using com- 
puter aids). This might positively bias the par- 
ticipation level of the subjects and their confi- 
dence in the decision, as well as their satisfaction 
with the decision when they are assigned to com- 
puter supported groups, and negatively affect hose 
variables when they are in non-supported groups. 
Therefore, it is plausible that the control group 
and the experimental group of these studies were 
not really comparable. In other words, par- 
ticipants might be predisposed toward using a 
computerized system by the mere fact of par- 
ticipating voluntarily in the experiment. 
Thirdly, many GDSS studies focus on the very 
early stages of group development where group 
members try to establish and understand the norms 
of the groups, try to define and defend their 
position, and try to obtain a basis of influence 
over the decision process. GDSS might have sig- 
nificant effects on groups at the early stages of 
development because it permits the members to 
focus more rapidly and intensely on the task itself. 
In a sense GDSS might decrease the time needed 
to arrive at the 'functional' stage of group process 
and therefore permit technologically supported 
groups to outperform non-supported groups. 
However, most business meetings are composed of 
people two know each other very well and are 
used to working together in groups (Bui et al., 
1987). Therefore most groups are at the later 
stages of group development, for which the cur- 
rent findings cannot be extended. The increase in 
decision quality might be significant for groups at 
early stages of their development but not for group 
already at the 'functional' stage. Also, the benefits 
of GDSS increasing task-oriented communication 
and clarification efforts might be minimal for 
more advanced groups, where members already 
focus on the task. Research is clearly needed on 
the relationship between technological support and 
the stages of group development. 
Fourthly, many findings are impressionistic n 
nature. This is particularly true for the findings 
related to the participation, decision time, confi- 
dence in the decision, and satisfaction with the 
decision. These findings were obtained in studies 
with no control groups and research designs that 
did not carefully control most contextual varia- 
bles. 
Finally, several GDSS studies do not monitor the 
potential effects of a meeting facilitator (or do not 
provide enough information to determine if they 
did). A facilitator might affect group processes 
and outcomes in two ways: (1) intentionally, by 
playing an active role in planning, conducting, 
and facilitating the processes, or (2) unintention- 
ally, by (a) mere presence, which changes the 
atmosphere or the relationships between group 
members, or (b) being a good versus bad facilita- 
tor (i.e., being able or not being able to provide 
the information required by the group members). 
The unintentional effect may be particularly im- 
portant with student participants. Students may 
perceive the meeting facilitator as a professor or 
professor's assistant evaluating them, which might 
influence their behavior. 
5. Impacts of GCSS on groups 
We now turn to examine the research on Group 
Communication Support Systems in relation to 
groups. As discussed earlier, GCSS focus prim- 
arily on information aids rather than decision 
models per se. They mainly support he communi- 
cation process between group members. 
Figure 3 summarizes findings related to major 
variables tudied in GCSS research. 
5.1. Group processes 
Research shows that GCSS affect group 
processes in five major ways. First, GCSS increase 
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Group Process 
1. Decisional Characteristics 
+ depth of analysis 
+ participation 
? consensus 
+ time to reach a decision 
2. Communication Characteristics 
efficiency of communication 
amount of information 
task-oriented communication 
3. Interpersonal Characteristics 
cooperation 
domination 
Task Related Outcomes 
I 1. Characteristics of the Decision 
I r ] + quality 
i 2. Attitude Toward the Decision confidence 
v I 
Group Related Outcomes 
? satisfaction with the group 
Figure 3. The impact of GCSS on groups (+ means positive relationship between GCSS and the factor, - means negative 
relationship between GCSS and the factor, and ? means inconsistent relationship between GCSS and the factor) 
the total effort put forth by the group members. 
GCSS incite more members to participate or the 
same number of members to invest more effort. 
Four out of six studies found that GCSS groups 
have more participation, have more egalitarian 
participation, and are less inclined towards 
domination by one or a few members (Hiltz et al., 
1988; Siegel et al., 1986; Turoff and Hiltz, 1982; 
Zigurs et al., 1987). This result is consistent with 
the findings that GCSS decrease consensus and 
increase the time needed to reach a decision (dis- 
cussed below). 
Second, GCSS increase the depth of analysis of 
group processes. The vast majority of studies found 
that the GCSS groups analyze more alternatives or 
analyze the same number of alternatives in greater 
depth (Gallupe et al., 1988; Siegel et al., 1986; 
Turoff and Hiltz, 1982). This finding is consistent 
with the finding of higher decision quality and 
increased ecision time. 
Third, GCSS decrease overall cooperation of 
groups (results on consensus are mixed). Most 
studies found that the GCSS groups members are 
less cooperative (Gallupe et al., 1988; Siegel et al., 
1986; Turoff and Hiltz, 1982; Hiltz et al., 1986). It 
appears that the increased participation is not a l l  
channeled toward the task, but also toward other 
behaviors (e.g., personal, political). Quite surpris- 
ingly, the vast majority of the studies that focus 
on the impact of GCSS on the communication 
process of groups found a negative ffect. GCSS 
were found to decrease the efficiency of communi- 
cation (Hiltz et al., 1986; Siegel et al., 1986); 
decrease the amount of information exchanged 
(Jarvenpaa et al., 1988; Siegel et al., 1986; Smith 
and Vanecek, 1989; Turoff and Hiltz, 1982); and 
decrease the task-oriented communication (Jar- 
venpaa et al., 1988; Zigurs et al., 1988). This group 
of findings can be explained by the increased 
participation. When individuals participate more 
actively in the group process, they have a better 
defined and more clear cut idea about their own 
preferences and their relationship to the potential 
outcomes, and they also voice more their opinion. 
Finally, consistent with the previously dis- 
cussed impacts, research shows that GCSS in- 
crease decision time. It was found in all studies 
that focused on this variable that GCSS supported 
groups took longer to reach a decision (Easton et 
al., 1989; Gallupe et al., 1988; Siegel et al., 1986; 
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Turoff and Hiltz, 1982). This is consistent with the 
other findings of increased epth of analysis and 
decreased consensus and cooperation. 
5.2. Group outcomes 
Research show that GCSS also affect group 
outcomes in two major ways. First, GCSS increase 
the quality of decisions. A majority of studies 
found the GCSS groups outperform nonsupported 
groups (Bui and Sivasankaran, 1987; Easton et al., 
1989; Ellis et al., 1989; Gallupe et al., 1988; 
Jarvenpaa et al., 1988; Leblanc and Kozar, 1987; 
Turoff and Hiltz, 1982). It is significant to note 
that even though this finding is inconsistent with 
some findings about group processes discussed 
above (like decreased cooperation), it is consistent 
with most other findings (increased epth of anal- 
ysis, increased participation, increased time to 
reach a decision). 
Second, quite surprisingly, the findings clearly 
converge toward indicating that GCSS decrease 
the confidence of group members in the decisions 
(Gallupe et al., 1988; Watson et al., 1988; Zigurs 
et al., 1987). While decreased confidence is con- 
sistent with decreased cooperation, it is incon- 
sistent with increased participation, increased 
depth of analysis, and increased ecision quality. 
The findings regarding group outcomes dis- 
cussed above might be related to decreased coop- 
eration among group members. GCSS may be 
efficient in terms of increasing performance of the 
groups (formal aspect) but not in terms of the 
interpersonal characteristics of groups (informal 
aspect). This might explain the fact the GCSS 
group members are less confident in the decision 
than they would be otherwise. 
If these findings and the explanation advanced 
prove to be right, it raises questions about he long 
term future of GCSS. One of the most often used 
rationale for electronic meeting systems is that 
they are said to democratize and to facilitate deci- 
sion making process in meetings, which is ex- 
pected to result in better performance and out- 
comes. However, research indicates that GCSS 
seem to reinforce xisting structures, resulting in 
both positive and negative ffects. 
5.3. Assessment of the findings 
Overall, the research on GCSS is consistent. 
The findings show that GCSS: (1) increase the 
depth of analysis; (2) increase participation and 
decrease domination by a few members; (3) de- 
crease cooperation; and (4) increase the time 
groups take to reach a decision. The greater depth 
of analysis, participation, and the increased eci- 
sion time seem to increase the quality of decisions. 
The decrease in cooperation seems to decrease 
confidence in the decision. 
Also, several of these findings are robust. The 
findings of increased decision quality and in- 
creased epth of analysis were obtained in diverse 
types of decisions (arctic survival problem and 
career choice problem), and therefore, they do not 
seem to be dependent on the type of problem. 
Also, although most studies focused on problems 
of medium complexity, Gallupe et al. (1988) found 
no difference between high and low complexity 
problems; therefore, this should not affect the 
generality of the findings. Also, alternative x- 
planations were well controlled in the set of stud- 
ies focusing on depth of analysis. Several studies 
controlled the degree of structure imposed by the 
GCSS, and the potential impacts of a facilitator 
was controlled in one study (Siegel et al., 1986). 
However, results were identical in all these stud- 
ies; apparently the facilitator did not have a criti- 
cal impact on the relationship between GCSS and 
the depth of analysis. The finding of increased 
decision quality was also obtained in groups at 
different stages of their development. 
However, four qualifying points need to be 
made. First, as in the GDSS studies, the selection 
of participants might bias the results obtained, par- 
ticularly concerning increased participation. Sec- 
ond, the majority of the GCSS studies used stu- 
dents which limits the generality of the findings. 
Third, the majority of the studies were conducted 
with small groups (typically three or four mem- 
bers). There are good reasons to expect hat the 
findings would be different in larger groups. 
Fourth, most studies do not account for the 
effect of the group's stage of development. This 
deficiency, although it might not be the only fac- 
tor, seems to explain numerous inconsistencies in 
the findings. Most studies that found a positive 
relationship between GCSS and participation 
focused on groups that were in early stages of 
development, and the studies that found no 
change, focused on groups that were in advanced 
stages of development. This pattern also fits the 
findings on the dominance in groups. The studies 
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that found a negative relationship between GCSS 
and domination focused on groups in early stages 
of development, while the studies that found no 
relationship focused on groups in later stages of 
development. This observation might reflect the 
fact that the change in the participation pattern 
and in the structure of dominance is possible only 
at the beginning of group formation, but not later, 
when the pattern of participation and the struc- 
ture of dominance are already established. GCSS 
decrease the dominance of particular dominant 
groups or individuals in early stages of group 
development, but seem unable to modify the 
structure of dominance and the pattern of par- 
ticipation already existing in groups at later stages 
of their development. 
The positive relationship between GCSS and 
the depth of analysis was also obtained with groups 
in the early stages of group development. GCSS 
might permit groups at this stage to increase their 
focus on the task, or, in other words, to arrive at a 
functional stage faster than those not supported. 
Moreover, the impact might be different in groups 
at more advanced stages of development. How- 
ever, the finding of a negative impact of GCSS on 
cooperation was obtained in groups at early stages 
of development. Those studies that found no rela- 
tionship focused at latter stages of group develop- 
ment. This suggests that GCSS reinforce the exist- 
ing structure of the group. When applied in early 
stages of group development, GCSS do not only 
increase task-oriented efforts but also personal 
and political ones, which is likely to decrease 
cooperation. On the other hand, when applied in 
latter stages of group development, GCSS do not 
affect he cooperation between members. 
Finally, the studies that found a negative rela- 
tionship between GCSS and confidence in the 
decision focused on groups in advanced stages of 
development, while the studies that found a posi- 
tive relationship focused on groups in earlier stages 
of development. This suggests that GCSS decrease 
confidence when groups feel they can handle com- 
munication through already existing communica- 
tion structures. In early stages, GCSS facilitate the 
focus of efforts on problems and seems to provide 
a support to the process that is needed. This 
explanation is supported by the negative relation- 
ship found in groups with high existing social 
networks (Gallupe et al., 1988; Watson et al., 
1988; Zigurs et al., 1987), and a positive relation- 
ship found in groups with low social networks 
(Turoff and Hiltz, 1982). 
6. The impacts of GDSS and GCSS: Comparison 
and contrast 
Our review of empirical research suggests that 
GDSS and GCSS have similar impacts on some 
aspects of group processes and outcomes, but op- 
posite impacts on other aspects. GDSS and GCSS 
both increase the depth of analysis of groups, 
increase participation, decrease domination by a 
few members, and increase decision quality. 
On the other hand, GDSS increase consensus 
reaching, decrease decision time, increase task-ori- 
ented communication, i crease confidence in the 
decision by the group members, increase the 
satisfaction of group members with the process, 
and increase the satisfaction of the group mem- 
bers with the decision. GCSS decrease cooper- 
ation, decrease task-oriented communication, i - 
crease the time to reach a decision, and decrease 
the confidence in decisions. 
Our differentiation between GDSS and GCSS 
clarifies the findings of empirical research that 
otherwise seem inconsistent. When one analyzes 
the research without aking into account whether 
the electronic meeting system primarily supports 
communication r decision making, one finds very 
inconsistent results. There are evidences of in- 
creased and decreased confidence in decisions, 
task-oriented communication, and time to decide, 
and research seems inconclusive as to the effect of 
electronic meetings on consensus and the satisfac- 
tion of members with the group process. However, 
by grouping technological supports as either com- 
munication related (GCSS) or decision related 
(GDSS), the empirical evidences become con- 
sistent for each type of technological support. This 
suggests that GCSS and GDSS provide quite dif- 
ferent support o groups and, consequently, have 
different impacts on them. The common impacts 
of GDSS and GCSS might be due to the similar 
support hey provide to communication between 
group members. The differential impacts might be 
due to the fact that GDSS also support he deci- 
sion process of groups. 
Hence, it seems that GDSS and GCSS permit 
groups to channel the efforts of the members 
A. Pinsonneault, K.L. Kraemer / The effects of electronic meetings on group processes 157 
toward task-oriented activities and therefore in- 
crease the depth of analysis and the decision qual- 
ity. On the other hand, GDSS, by providing ad- 
ditional support o the group, increase the confi- 
dence members have in the decision, and increase 
their satisfaction with the decision and their satis- 
faction with the group process. GCSS, by also 
increasing personally oriented communication, de- 
crease the cooperation between members and de- 
crease the confidence of the group members in the 
decision. 
There are three potential explanations for the 
differences in impacts discussed above. First, 
GCSS might not meet the expectations of the 
participants relative to their view of technologi- 
cally supported group process. This might make 
them dissatisfied with the process and with the 
decision, and also decrease their confidence in the 
decision. 
Second, our review shows that when GCSS are 
applied to groups in early stages of development 
(when there are no established communication 
network and pattern of participation yet), GCSS 
increase the confidence of group members in the 
decision. However, when GCSS are applied to 
groups at more advanced stages of development 
(when communication networks and pattern of 
participation are already established), GCSS do 
not seem to provide any perceived benefits, and 
consequently the confidence in the decision and 
the satisfaction with the group process decrease. 
GDSS on the other hand is perceived by the 
members as providing additional benefits at all 
stages of group development. This increases the 
confidence of the members in the decision, and 
their satisfaction with the decision and with the 
group processes. 
It is important to note however that both GDSS 
and GCSS were found to increase the quality of 
the decision, and therefore the differential impact 
is only perceived. This difference in perception is
nonetheless important because, if group members 
feel that GCSS are not efficient, or see them as 
harmful to group processes, the future of GCSS is 
threatened. 
The third explanation for the difference in im- 
pacts is that GDSS focus group processes on the 
task and facilitate consensus. GCSS, also increase 
non-task related communication (e.g., political, 
personal). This might decrease consensus and co- 
operation and it might decrease the confidence of 
group members in the process. It might also de- 
crease their satisfaction with the process and with 
the decision. 
7. Implications for future research 
This review of empirical findings on the im- 
pacts of technological supports on groups has 
significant implications for both of attention and 
the design of future research. 
Four points concerning the focus of attention 
of future research stem from our review. First, 
most research effort is focused on a few factors of 
the formal dimension of group process, like deci- 
sion quality, decision time, and depth of analysis. 
There is a lack of research on other important 
'formal' factors of groups, such as how technologi- 
cal support affects communication and interper- 
sonal processes of groups, and how technological 
support affects decision implementation a d, con- 
sequently group-related outcomes. 
Second, there is a paucity of research on the 
impacts of technological support on the 'informal' 
dimension of the group, like power struggles, tatus 
establishment, and hidden agendas. Yet, as argued 
by Schwartzman (1986) and other behavioral 
scholars, these informal aspects of groups might 
well be the most important dimension of meetings. 
Third, the level of group development signifi- 
cantly affects how electronic meeeting systems 
affect group process, yet it is not taken into 
account in current research. This review shows the 
GDSS and GCSS have different impacts on 
groups, depending upon whether they are applied 
to groups that are early or advanced in their 
developmental process. More research isneeded to 
better understand the impacts of the development 
factor on the success of GDSS and GCSS. Re- 
search in group psychology shows that important 
differences in group process can be expected be- 
tween groups with and without meaningful history 
and future. 
Fourth, the structure imposed on group 
processes by the technological supports eems to 
have important effects on groups, but has not 
been investigated. This review shows that findings 
on how GDSS and GCSS affect groups different 
whether the structure imposed by the technologi- 
cal support was controlled or not. This suggests 
that some impacts associated with the technologi- 
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cal supports are in fact due to greater structure in 
group processes. More research is needed to clarify 
the importance of this effect. 
Three important points on the design of future 
research stems from our review. First, more stud- 
ies were conducted in laboratory settings. Now 
that more electronic meeting systems become more 
widespread and that we have a basic understand- 
ing of how GDSS and GCSS affect groups, field 
studies in real organization settings are needed. 
Such field studies mean that researchers will have 
less control over contextual and independent vari- 
ables than in laboratory settings. Therefore, they 
need to carefully identify and report the context in 
which the study was conducted. For this, Figure 1 
and Tables 2 and 3 can be used as guidelines to 
the factors to be taken into account. The most 
important factors that stem from our review are: 
size of the group, type of the decision, complexity 
of the decision, group's development stage, rea- 
sons of members for joining the group, power and 
status relationships between group members, 
group's density, degree of anonymity, structure of 
group processes, and presence and quality of a 
facilitator. 
Second, the research overall lacks a solid con- 
ceptual and theoretical grounding in reference dis- 
ciplines such as group psychology, communica- 
tion, and political science. Very few of the re- 
search teams are multidisciplinary, or employ mul- 
tidisciplinary perspectives. 
Third, there is too much of a 'black box' ap- 
proach in the research, where the group process 
occurring in meetings is ignored. The focus is on 
manipulating independent variables, while con- 
trolling for the effect of the other variables, and 
observing change in the intervening and depen- 
dent variables without trying to understand or 
explain how and wy these changes occur. More 
studies focusing on understanding the group inter- 
action process itself like that of Hiltz (1988) and 
Zigurs et al. (1988) are needed. 
Appendix A. A framework for the analysis of the 
impacts of electronic meeting systems: Description 
of the variables 
A. 1. Contextual variables 
Personal factors 
Four personal factors have been found to affect 
group process in organization behavior. First is 
the attitude that group members have toward 
working in groups and working with the members 
of the group. Second is the ability of the members 
to work in a group. Third is the individual mo- 
tives, or hidden agendas of group members, and 
fourth is the background of the group members 
which includes previous experience in working 
with groups and other factors like education or 
specific knowledge. 
Situational factors 
There are three main situational factors found 
to be important in previous research. First is the 
reasons for group membership, which can be cate- 
gorized as voluntary reasons (social needs, self- 
esteem) or involuntary reasons (e.g. superior's re- 
quest). Second is the existing social networks be- 
tween group members, which have a direct impact 
on the communication and the interpersonal di- 
mensions of group process. Third is the stage of 
development of the group (Tuckman, 1965): (1) 
testing and dependence, where group members 
attempt o understand acceptable and unaccepta- 
ble behaviors and the norms of the group, (2) 
intragroup conflict, where members try to estab- 
lish and solidify their position and also acquire 
influence over decisions made, (3) development of
group cohesion, where members come to accept 
fellow members and the norms developed, and (4) 
functional performing, where the efforts of group 
members become mostly oriented toward task and 
goal accomplishment. 
Group structure 
Five aspects of group structure have been found 
to influence group process in organization behav- 
ior and group psychology research. These are: (1) 
work group norms, (2) power relationships, (3) 
status relationships between members (differentia- 
tion between the status of members), (4) group 
cohesiveness ( ense of oneness, group spirit), and 
(5) density of the group, which is a composite 
factor made of the size of the group, the size of the 
room, and the interpersonal distance between 
group members. 
Technological support 
Technological support includes four basic sub- 
factors. First is the type of support provided, 
whether it is a GCSS or GDSS. Second, is the 
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degree of support. This refers to how through its 
structure, capabilities, or technical characteristics 
the technological support facilitates the generation 
of alternatives, the choice of alternatives or the 
negotiation over alternative generation or choice. 
A third factor is the degree of anonymity the 
support permits, and a fourth factor is whether a 
facilitator is part of the support. 
Task characteristics 
Three main factors relating to task characteris- 
tics were found to be important in organization 
behavior and group psychology. First is the degree 
of complexity of the task. Second is the nature of 
the task (e.g., whether it is a financial task or a 
personnel task). Third is the degree of uncertainty 
associated with the particular task. For example, 
in decision making the uncertainty might relate to 
the consequences of the decision, or to informa- 
tion provided to make the decision, or both. 
A.2. Group process variables 
standardized and stable are the decision, com- 
munication, and interpersonal processes. Second is 
the type of structure, or the extent to which the 
processes are hierarchically structured, and formal 
or informal. 
A.3. Outcomes variables 
Task-related outcomes 
Task-related outcomes consist of two variables, 
each of which might be affected by technological 
support. The first variable is the characteristics of
the decision. This includes the decision quality, 
the variability of the quality of the decision over 
time (or the consistency of group performance), 
and the breadth of the decision. The second task- 
related outcome is the attitude of the group mem- 
bers toward the decision. This includes the accep- 
tance of the decision by the members, the compre- 
hension of the decision, the satisfaction with the 
decision, and the confidence in the decision by the 
group members. 
Decisional characteristics 
Decisional characteristics includes the depth of 
analysis (number of alternatives generated, and 
number and complexity of the criteria used to 
evaluate these alternatives), the degree of par- 
ticipation of the group members, the degree of 
consensus reached in making a decision, and the 
time it takes to reach a decision. 
Group-related outcomes 
Group-related outcomes include two main vari- 
ables that might be affected by the technological 
support. First is the satisfaction of the group 
members with regard to the process. Second is the 
willingness of the group members to work in group 
the future, whether in this particular group, or in 
other groups. 
Communication characteristics 
Communication characteristics include the 
clarification efforts made by group members in 
trying to understand better the alternatives, the 
problem or the solution; the exchange of informa- 
tion between members (is there a tendency to 
withhold information?); non-verbal communica- 
tion; and the degree of task-oriented communica- 
tion between members. 
Interpersonal characteristics 
Interpersonal characteristics include the degree 
of cooperation in the group and the degree to 
which one or a few members dominate the group 
processes. 
The degree of structure of the group processes 
The structure of group processes has two di- 
mensions. First is the degree of structure, or how 
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